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(57)Abstract: 

PURPOSE: To obtain the temp, sensitive liposome which 
can release included materials at a specific temp, and is 
applicable in medical and pharmaceutical fields, such as 
drug carriers in drug delivery systems. 
CONSTITUTION: A high-polymer compd. having clouding 
points is deposited on or in the conventional lipid 
liposome to obtain the temp, sensitive liposome. The 
high-polymer compd. deposited on or in the liposome is 
hydrophobed at the temp, near the clouding point of 
such liposome and, therefore, disturbance is generated 
in the structure of the liposome film and the release of 
the included materials arises. The high-polymer compd. 
having the clouding points is adequately polyacrylic acid 
polymers, such as poly-N-isopropyl acrylamide. The 
high- polymer compd. is stably deposited on the 
liposome surface if a hydrophobic group, such as alkyl 
group or cholesterol, is introduced therein. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is temperature sensitivity liposome which ****** makes the interior support the high 
molecular compound which has a cloudy point, and changes. 

[Claim 2] Temperature sensitivity liposome according to claim 1 to which the high molecular 
compound which has a cloudy point is characterized by being a polyacrylic acid system polymer. 
[Claim 3] It is temperature sensitivity liposome which the interior is made to support ****** and 
changes by introducing a hydrophobic radical into the high molecular compound which has a 
cloudy point. 

[Claim 4] Temperature sensitivity liposome according to claim 3 to which the high molecular 
compound which has a cloudy point is characterized by being a polyacrylic acid system polymer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the temperature sensitivity liposome which can 
be applied in medicine and the pharmaceutical-sciences field and which may emit the endocyst 
matter corresponding to a temperature change including drugs and the charge of makeup. 
[0002] 

[Description of the Prior Art] Liposome is broadly applied as support, cell membrane models, 
etc., such as a drug, in medicine and the pharmaceutical-sciences field. Recently, liposome is 
macromolecule-ized, membranous is strengthened, or sugar, an enzyme, protein, etc. are fixed, 
stimulus responsibility liposome is prepared, and use is considered by the purpose of an 
absorptivity improvement of the drug to a living body as a drug carrier in a drug delivery system. 
[0003] The application value of temperature sensitivity liposome making an endocyst drug emit in 
response to a living body's temperature, skin temperature, etc. is [ in / medically and 
pharmacologically / the field of the charge of makeup ] high among the above-mentioned 
stimulus responsibility liposome. Conventionally, as this temperature sensitivity liposome, 
dimyristoyl phosphatidyl choline, dipalmitoylphosphatidylcholine, JISUTE aroyl 
phosphatidylcholine, etc. had many things using the phospholipid which has a phase transition 
point. In phase transition temperature, a lipid changes from the gel state to a liquid crystal 
condition, turbulence arises in membrane structure and these emit the endocyst matter to it. 
[0004] Moreover, liposome is covered with the polysaccharide derivative which introduced the 
Pluronic polymer which has a cloudy point near the room temperature as a part which picks up 
temperature, and the example which prepared the temperature sensitivity polymer is reported 
(the collection of the Society of Polymer Science, Japan drafts, 3020 1989 [ -3022 or ]). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the temperature sensitivity liposome 
prepared by conventional phospholipid, a setup near temperature was difficult so that the 
emission temperature of the endocyst matter may serve as a specific value by the lipid which 
constitutes the liposome film and it may apply in the living body. Moreover, emission of the 
endocyst matter was also slow and it was what it is hard to use to emit the drug of a 
considerable amount for a short time. In addition, emission might not take place almost according 
to the description of the matter which carries out endocyst etc. 

[0006] Moreover, the liposome covered with the Pluronic polymer installation polysaccharide 
derivative was also unsuitable for the target site in the drugs which should be made to act for a 
short time, although the amount of said polymer introduced on liposome came out only, and did 
not react for whether being Sumiya to the temperature change for a certain reason but was fit 
for application to a sustained release drug. Furthermore, control of the amount of installation of 
the Pluronic polymer to a polysaccharide derivative was also difficult, and it was what cannot 
perform control of the responsibility or the burst size to a temperature change, and an emission 
rate easily. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, when 
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the interior was made to support directly the high molecular compound which has a cloudy point 
and this high molecular compound carried out hydrophobing at the temperature more than a 
cloudy point, ****** of liposome changed the membrane structure of liposome, examines the 
system to which the endocyst matter is made to emit, and came to complete this invention. 
[0008] Introduce hydrophobic radicals, such as an alkyl group and cholesterol, into the high 
molecular compound which is made to carry out the endocyst of the high molecular compound 
which has a cloudy point to the aqueous phase in liposome, or has a cloudy point, the interaction 
of this hydrophobic radical and the hydrophobic section of the liposome film is made to produce, 
and ****** of liposome makes the interior support said high molecular compound in this 
invention. 

[0009] As a high molecular compound which has the cloudy point used by this invention, a 
polyacrylic acid system polymer can set up a cloudy point near temperature, and is especially 
desirable. In order to give a cloudy point to a polyacrylic acid system polymer, a straight chain, 
branched chain, or an annular hydrocarbon group is introduced into the carboxylic acid in a 
polymer chain, an amide, etc., and a polymer molecule is embellished. For example, the 
polymerization of the monomers, such as N-pentyl acrylamide, NHsopropyl acrylamide, and N- 
cyclohexyl acrylamide, can be carried out, and the suitable polymer for the purpose of this 
invention can be obtained. Furthermore, in case a polyacrylic acid system polymer is prepared, 
the cloudy point of a high molecular compound can be adjusted by carrying out copolymerization 
of the monomer from which versatility differs. 

[0010] Moreover, if a hydrophobic radical is introduced into a high molecular compound in case 
especially a liposome front face is made to support said high molecular compound, it can be 
made to hold to stability. As a hydrophobic radical to introduce, long-chain ****** has a 
branching alkyl group, desirable cholesterol, etc. 

[001 1] In case the liposome used by this invention is prepared, there is especially no limit about 
the lipid to be used. In order to make liposome support a high molecular compound, it adds at the 
temperature below a cloudy point, the incubation of the solution of a high molecular compound is 
carried out to a liposome solution for a while, it carries out an interaction to it, or it mixes with a 
lipid at the time of liposome preparation, and endocyst is carried out into a liposome inland water 
phase. 
[0012] 

[Function] In the temperature sensitivity liposome which supported the high molecular compound 
concerning this invention, at the temperature below a cloudy point, if it becomes the 
temperature more than a cloudy point, the supported high molecular compound serves as 
hydrophobicity, and although it has spread underwater in the hydrophilic property, it tends to 
shift into a liposome lipid membrane at the same time a macromolecule chain contracts. 
Consequently, turbulence arises in the structure of a liposome lipid membrane, and emission of 
the endocyst matter takes place. 

[0013] As described above, in emission of the endocyst matter reacted to the phase transition 
temperature of a lipid, it may almost be changeless depending on the matter to connote. 
However, in the case of the temperature sensitivity liposome concerning this invention, when the 
high molecular compound supported with the phase transition of a lipid serves as hydrophobicity, 
the burst size of the endocyst matter can be increased remarkably. 

[0014] In case the liposome to which the endocyst of the drugs was carried out is applied in the 
living body, or the liposome to which the endocyst of the active principle was carried out is 
applied on the skin and the endocyst matter is made to emit in a target site, it is necessary to 
control an emission rate by an operation of drugs or the target site in various phases. In the 
temperature sensitivity liposome concerning this invention, the amount of the high molecular 
compound which liposome is made to support is easily controllable by changing the quantitative 
ratio of the high molecular compound which carries out an interaction to liposome. Therefore, it 
is possible to adjust extent of a structural change of the liposome lipid membrane to the 
temperature more than a cloudy point, and to control the burst size or emission rate of the 
endocyst matter. 
[0015] 
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[Example] Furthermore, an example explains this invention to a detail. 

[0016] As an example 1, the yolk lecithin multilamellar liposome which made Polly N-isopropyl 
acrylamide support was prepared. First, copolymerization of N-isopropyl acrylamide and the 
acrylic-acid stearyl was carried out by the mole ratio of 99:1, the copolymer (average molecular 
weight 20,000) was compounded, this copolymer water solution and the yolk lecithin multilamellar 
liposome solution prepared according to the conventional method were incubated at 20 degrees 
C for 12 hours, and the liposome front face was made to support Polly N-isopropyl acrylamide. 
Moreover, the carboxy fluorescein was used as endocyst matter. 

[0017] About this Polly N-isopropyl acrylamide support liposome, the emission behavior of a 
carboxy fluorescein with time which carried out endocyst was investigated by measuring 
fluorescence intensity. The yolk lecithin liposome which is not making Polly N-isopropyl 
acrylamide support was made into the example 1 of a comparison at that time. A result is shown 
in drawing 1 . 

[0018] In drawin g 1 , the liposome of an example 1 showed the emission behavior of a carboxy 
fluorescein comparable as the liposome of the example 1 of a comparison at 20 degrees C, and 
the emission rate was controlled considerably. However, when temperature was raised at 34 
degrees C, emission of a remarkable carboxy fluorescein was accepted in the liposome of an 
example 1. This emission was controlled when temperature was again reduced at 20 degrees C. 
On the other hand, the remarkable reaction to such temperature was not accepted in the 
liposome of the example 1 of a comparison. The remarkable temperature sensitivity in an 
example 1 is considered that the Polly N-isopropyl acrylamide which this liposome was made to 
support is because it has a cloudy point at 31 degrees C. 

[0019] Next, the dipalmitoylphosphatidylcholine uni-lamellae liposome which made Polly N- 
isopropyl acrylamide support was prepared as an example 2. First, copolymerization of N- 
isopropyl acrylamide and the acrylic-acid stearyl was carried out by the mole ratio of 99:1, the 
copolymer (mean molecular weight 20,000) was compounded, this copolymer water solution and 
the dipalmitoylphosphatidylcholine uni-lamellae liposome solution prepared according to the 
conventional method were incubated at 20 degrees C for 12 hours, and the liposome front face 
was made to support Polly N-isopropyl acrylamide. Moreover, calcein was used as endocyst 
matter. 

[0020] About this Polly N-isopropyl acrylamide support liposome, change by the temperature of 
the emission behavior of calcein which carried out endocyst was investigated by measuring 
fluorescence intensity. The dipalmitoylphosphatidylcholine liposome to which Polly N-isopropyl 
acrylamide is not carried out at the time of ** was made into the example 2 of a comparison at 
that time. The rate (leakage rate) to the intensive matter of the burst size of the calcein 1 
minute [ in each temperature ] after measurement initiation showed the result to drawing 2 . 
[0021] When the endocyst of the calcein is carried out, in usual lipid liposome, most change of 
emission by the phase transition temperature of a lipid is not accepted. Also in drawing 2 , 
although the phase transition temperature of dipalmitoylphosphatidylcholine was 42 degrees C, 
by the liposome of the example 2 of a comparison, the leakage of calcein was only accepted 
more slightly [ in an elevated-temperature side ] than near 42 degree C. On the other hand, in 
the liposome of an example 2, emission of calcein was promoted from near 31 degree C which is 
the cloudy point of Polly N-isopropyl acrylamide, and remarkable emission was further accepted 
near 42 degree C for a short time. In the liposome of an example 2, since the phase transition 
temperature of the dipalmitoylphosphatidylcholine from which the cloudy point of Polly N- 
isopropyl acrylamide constitutes 31 degrees C and liposome is 42 degrees C, it is thought that 
increase of emission of the endocyst matter is accepted in the large temperature requirement 
near [ near 30 degree C to ] 42 degree C. Moreover, even endocyst matter which is not usually 
emitted was able to make the considerable amount emit 
[0022] 

[Effect of the Invention] As mentioned above, the temperature sensitivity liposome concerning 
this invention had the very good reactivity over specific temperature. Rather than the phase 
transition temperature of a liposome configuration lipid, since this good temperature sensitivity 
becomes settled by the cloudy point which the high molecular compound made to support has, it 
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can also set the temperature to which the endocyst matter is made to emit as desired 
temperature by adjusting the cloudy point of a high molecular compound. 
[0023] Moreover, it was able to be made to emit good in the temperature sensitivity liposome 
concerning this invention also about the matter which was not able to cause emission sufficient 
in conventional temperature sensitivity liposome. It is possible to also make emission of a lot of 
endocyst matter cause for a short time from before by the synergism of change of the 
membrane structure by the phase transition of a liposome configuration lipid and change of the 
membrane structure by hydrophobing in the cloudy point of a high molecular compound. 
Therefore, in conventional temperature sensitivity liposome, when emission of drugs sufficient in 
a target site is not able to be achieved, there is application value. 

[0024] Furthermore, in this invention, since the amount of support in the liposome of a high 
molecular compound which has a cloudy point is easily controllable, the emission rate of the 
endocyst matter from temperature sensitivity liposome is also controllable. Therefore, even when 
it applies to a drug delivery system etc., the difference of an operation of a target site and drugs, 
effectiveness, etc. can perform a dosage form design with a sustained release drug to the broad 
pharmaceutical preparation of immediate effect nature. 

[0025] Thus, in medicine and the pharmaceutical-sciences field, useful temperature sensitivity 
liposome was able to be especially offered by this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the temperature sensitivity liposome which can 
be applied in medicine and the pharmaceutical-sciences field and which may emit the endocyst 
matter corresponding to a temperature change including drugs and the charge of makeup. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran^web„cgi_ejje 



2005/05/25 



JP;05-228358,A [PRIOR ART] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1/1 V 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Liposome is broadly applied as support, cell membrane models, 
etc., such as a drug, in medicine and the pharmaceutical-sciences field. Recently, liposome is 
macromolecule-ized, membranous is strengthened, or sugar, an enzyme, protein, etc. are fixed, 
stimulus responsibility liposome is prepared, and use is considered by the purpose of an 
absorptivity improvement of the drug to a living body as a drug carrier in a drug delivery system. 
[0003] The application value of temperature sensitivity liposome making an endocyst drug emit in 
response to a living body's temperature, skin temperature, etc. is [ in / medically and 
pharmacologically / the field of the charge of makeup ] high among the above-mentioned 
stimulus responsibility liposome. Conventionally, as this temperature sensitivity liposome, 
dimyristoyl phosphatidyl choline, dipalmitoylphosphatidylcholine, JISUTE aroyl 
phosphatidylcholine, etc. had many things using the phospholipid which has a phase transition 
point. In phase transition temperature, a lipid changes from the gel state to a liquid crystal 
condition, turbulence arises in membrane structure and these emit the endocyst matter to it. 
[0004] Moreover, liposome is covered with the polysaccharide derivative which introduced the 
Pluronic polymer which has a cloudy point near the room temperature as a part which picks up 
temperature, and the example which prepared the temperature sensitivity polymer is reported 
(the collection of the Society of Polymer Science, Japan drafts, 3020 1989 [ -3022 or ]). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the temperature sensitivity liposome concerning 
this invention had the very good reactivity over specific temperature. Rather than the phase 
transition temperature of a liposome configuration lipid, since this good temperature sensitivity 
becomes settled by the cloudy point which the high molecular compound made to support has, it 
can also set the temperature to which the endocyst matter is made to emit as desired 
temperature by adjusting the cloudy point of a high molecular compound. 

[0023] Moreover, it was able to be made to emit good in the temperature sensitivity liposome 
concerning this invention also about the matter which was not able to cause emission sufficient 
in conventional temperature sensitivity liposome. It is possible to also make emission of a lot of 
endocyst matter cause for a short time from before by the synergism of change of the 
membrane structure by the phase transition of a liposome configuration lipid and change of the 
membrane structure by hydrophobing in the cloudy point of a high molecular compound. 
Therefore, in conventional temperature sensitivity liposome, when emission of drugs sufficient in 
a target site is not able to be achieved, there is application value. 

[0024] Furthermore, in this invention, since the amount of support in the liposome of a high 
molecular compound which has a cloudy point is easily controllable, the emission rate of the 
endocyst matter from temperature sensitivity liposome is also controllable. Therefore, even when 
it applies to a drug delivery system etc., the difference of an operation of a target site and drugs, 
effectiveness, etc. can perform a dosage form design with a sustained release drug to the broad 
pharmaceutical preparation of immediate effect nature. 

[0025] Thus, in medicine and the pharmaceutical-sciences field, useful temperature sensitivity 
liposome was able to be especially offered by this invention. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in the temperature sensitivity liposome 
prepared by conventional phospholipid, a setup near temperature was difficult so that the 
emission temperature of the endocyst matter may serve as a specific value by the lipid which 
constitutes the liposome film and it may apply in the living body. Moreover, emission of the 
endocyst matter was also slow and it was what it is hard to use to emit the drug of a 
considerable amount for a short time. In addition, emission might not take place almost according 
to the description of the matter which carries out endocyst etc. 

[0006] Moreover, the liposome covered with the Pluronic polymer installation polysaccharide 
derivative was also unsuitable for the target site in the drugs which should be made to act for a 
short time, although the amount of said polymer introduced on liposome came out only, and did 
not react for whether being Sumiya to the temperature change for a certain reason but was fit 
for application to a sustained release drug. Furthermore, control of the amount of installation of 
the Pluronic polymer to a polysaccharide derivative was also difficult, and it was what cannot 
perform control of the responsibility or the burst size to a temperature change, and an emission 
rate easily. 

[Translation done.] 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, when 
the interior was made to support directly the high molecular compound which has a cloudy point 
and this high molecular compound carried out hydrophobing at the temperature more than a 
cloudy point, ****** of liposome changed the membrane structure of liposome, examines the 
system to which the endocyst matter is made to emit, and came to complete this invention. 
[0008] Introduce hydrophobic radicals, such as an alkyl group and cholesterol, into the high 
molecular compound which is made to carry out the endocyst of the high molecular compound 
which has a cloudy point to the aqueous phase in liposome, or has a cloudy point, the interaction 
of this hydrophobic radical and the hydrophobic section of the liposome film is made to produce, 
and ****** of liposome makes the interior support said high molecular compound in this 
invention. 

[0009] As a high molecular compound which has the cloudy point used by this invention, a 
polyacrylic acid system polymer can set up a cloudy point near temperature, and is especially 
desirable. In order to give a cloudy point to a polyacrylic acid system polymer, a straight chain, 
branched chain, or an annular hydrocarbon group is introduced into the carboxylic acid in a 
polymer chain, an amide, etc., and a polymer molecule is embellished. For example, the 
polymerization of the monomers, such as N-pentyl acrylamide, N-isopropyl acrylamide, and N- 
cyclohexyl acrylamide, can be carried out, and the suitable polymer for the purpose of this 
invention can be obtained. Furthermore, in case a polyacrylic acid system polymer is prepared, 
the cloudy point of a high molecular compound can be adjusted by carrying out copolymerization 
of the monomer from which versatility differs. 

[0010] Moreover, if a hydrophobic radical is introduced into a high molecular compound in case 
especially a liposome front face is made to support said high molecular compound, it can be 
made to hold to stability. As a hydrophobic radical to introduce, long-chain ****** has a 
branching alkyl group, desirable cholesterol, etc. 

[0011] In case the liposome used by this invention is prepared, there is especially no limit about 
the lipid to be used. In order to make liposome support a high molecular compound, it adds at the 
temperature below a cloudy point, the incubation of the solution of a high molecular compound is 
carried out to a liposome solution for a while, it carries out an interaction to it, or it mixes with a 
lipid at the time of liposome preparation, and endocyst is carried out into a liposome inland water 
phase. 
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OPERATION 



[Function] In the temperature sensitivity liposome which supported the high molecular compound 
concerning this invention, at the temperature below a cloudy point, if it becomes the 
temperature more than a cloudy point, the supported high molecular compound serves as 
hydrophobicity, and although it has spread underwater in the hydrophilic property, it tends to 
shift into a liposome lipid membrane at the same time a macromolecule chain contracts. 
Consequently, turbulence arises in the structure of a liposome lipid membrane, and emission of 
the endocyst matter takes place. 

[0013] As described above, in emission of the endocyst matter reacted to the phase transition 
temperature of a lipid, it may almost be changeless depending on the matter to connote. 
However, in the case of the temperature sensitivity liposome concerning this invention, when the 
high molecular compound supported with the phase transition of a lipid serves as hydrophobicity, 
the burst size of the endocyst matter can be increased remarkably. 

[0014] In case the liposome to which the endocyst of the drugs was carried out is applied in the 
living body, or the liposome to which the endocyst of the active principle was carried out is 
applied on the skin and the endocyst matter is made to emit in a target site, it is necessary to 
control an emission rate by an operation of drugs or the target site in various phases. In the 
temperature sensitivity liposome concerning this invention, the amount of the high molecular 
compound which liposome is made to support is easily controllable by changing the quantitative 
ratio of the high molecular compound which carries out an interaction to liposome. Therefore, it 
is possible to adjust extent of a structural change of the liposome lipid membrane to the 
temperature more than a cloudy point, and to control the burst size or emission rate of the 
endocyst matter. 
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* NOTICES * 
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EXAMPLE 



[Example] Furthermore, an example explains this invention to a detail. 

[0016] As an example 1, the yolk lecithin multilamellar liposome which made Polly N-isopropyl 
acrylamide support was prepared. First, copolymerization of N-isopropyl acrylamide and the 
acrylic-acid stearyl was carried out by the mole ratio of 99:1, the copolymer (average molecular 
weight 20,000) was compounded, this copolymer water solution and the yolk lecithin multilamellar 
liposome solution prepared according to the conventional method were incubated at 20 degrees 
C for 12 hours, and the liposome front face was made to support Polly N-isopropyl acrylamide. 
Moreover, the carboxy fluorescein was used as endocyst matter. 

[0017] About this Polly N-isopropyl acrylamide support liposome, the emission behavior of a 
carboxy fluorescein with time which carried out endocyst was investigated by measuring 
fluorescence intensity. The yolk lecithin liposome which is not making Polly N-isopropyl 
acrylamide support was made into the example 1 of a comparison at that time. A result is shown 
in drawing 1 . 

[0018] In drawing 1 , the liposome of an example 1 showed the emission behavior of a carboxy 
fluorescein comparable as the liposome of the example 1 of a comparison at 20 degrees C, and 
the emission rate was controlled considerably. However, when temperature was raised at 34 
degrees C, emission of a remarkable carboxy fluorescein was accepted in the liposome of an 
example 1. This emission was controlled when temperature was again reduced at 20 degrees C. 
On the other hand, the remarkable reaction to such temperature was not accepted in the 
liposome of the example 1 of a comparison. The remarkable temperature sensitivity in an 
example 1 is considered that the Polly N-isopropyl acrylamide which this liposome was made to 
support is because it has a cloudy point at 31 degrees C. 

[0019] Next, the dipalmitoylphosphatidylcholine uni-lamellae liposome which made Polly N- 
isopropyl acrylamide support was prepared as an example 2. First, copolymerization of N- 
isopropyl acrylamide and the acrylic-acid stearyl was carried out by the mole ratio of 99:1, the 
copolymer (mean molecular weight 20,000) was compounded, this copolymer water solution and 
the dipalmitoylphosphatidylcholine uni-lamellae liposome solution prepared according to the 
conventional method were incubated at 20 degrees C for 12 hours, and the liposome front face 
was made to support Polly N-isopropyl acrylamide. Moreover, calcein was used as endocyst 
matter. 

[0020] About this Polly N-isopropyl acrylamide support liposome, change by the temperature of 
the emission behavior of calcein which carried out endocyst was investigated by measuring 
fluorescence intensity. The dipalmitoylphosphatidylcholine liposome to which Polly N-isopropyl 
acrylamide is not carried out at the time of ** was made into the example 2 of a comparison at 
that time. The rate (leakage rate) to the intensive matter of the burst size of the calcein 1 
minute [ in each temperature ] after measurement initiation showed the result to drawin g 2 . 
[0021] When the endocyst of the calcein is carried out, in usual lipid liposome, most change of 
emission by the phase transition temperature of a lipid is not accepted. Also in drawing 2 , 
although the phase transition temperature of dipalmitoylphosphatidylcholine was 42 degrees C, 
by the liposome of the example 2 of a comparison, the leakage of calcein was only accepted 
more slightly [ in an elevated-temperature side ] than near 42 degree C. On the other hand, in 
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the liposome of an example 2, emission of calcein was promoted from near 31 degree C which is 
the cloudy point of Polly N-isopropyl acrylamide, and remarkable emission was further accepted 
near 42 degree C for a short time. In the liposome of an example 2, since the phase transition 
temperature of the dipalmitoylphosphatidylcholine from which the cloudy point of Polly N- 
isopropyl acrylamide constitutes 31 degrees C and liposome is 42 degrees C, it is thought that 
increase of emission of the endocyst matter is accepted in the large temperature requirement 
near [ near 30 degree C to ] 42 degree C. Moreover, even endocyst matter which is not usually 
emitted was able to make the considerable amount emit 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the emission behavior of the carboxy fluorescein from liposome 
in 20 degrees C and 34 degrees C with time about the example 1 and the example 1 of a 
comparison of this invention. 

[Drawing 2] It is drawing showing the leakage rate of the calcein from liposome, and relation with 
temperature about the example 2 and the example 2 of a comparison of this invention. 
[Description of Notations] 

1 Example 1 

2 Example 1 of Comparison 

3 Example 2 

4 Example 2 of Comparison 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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